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AB Disclosed herein is an efficient and cost-effective process for preparation of 
stable (S) -(+) -clopidogrel polymorphic Form I without 
affecting the chiral purity by dissolving/suspending the 
(S) -(+) -clopidogrel bisulfate Form II in first organic 

solvent and precipitating using second organic solvent. The process is 
carried out 

at room temperature resulting in good yields and high purity. For example, 100 
g of (S) -(+) -clopidogrel bisulfate Form II was 

dissolved in 400 mL of methanol at room temperature, methanol was distilled, 

the 

residue obtained was seeded with 2.2 g of (S) -(+) -clopidogrel bisulfate 
Form I and allowed to stir for 1 h. N-Bu acetate (800 

mL) was added at room temperature to precipitate the solid. The solid was 
filtered, 

washed with Bu acetate and dried at room temperature to give 96.0 g of 
(S) -(+) -clopidogrel bisulfate Form I. 
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AB A synthetic method for the production of crystalline form I of 

clopidogrel hydrogen sulfate (I) was improved. With 3-pentanone as 
solvent, a reaction at -10 to -16° for 10-16 h, gave I in 80% 



so 



yield. A method for the mutual conversion of the crystalline form 
I and crystalline form II of clopidogrel (II) was 

also developed. I and II were characterized by m.p., FTIR spectrometry 
and x-ray powder diffraction. 
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collecting the precipitated solid and drying the final solid product, 
form I. 
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AB The invention provides improved processes for the preparation of hydrated form 

of (S) - (+) -clopidogrel bisulfate as well as improved processes for the 

preparation of Form-I and Form-II of 

(S) -(+) -clopidogrel bisulfate. (S) -(+) -clopidogrel was dissolved in MeOH 
and treated with sulfuric acid to give a hydrated amorphous form. 

L2 ANSWER 5 OF 7 CAPLUS COPYRIGHT 2008 ACS on STN 
AN 2004:894728 CAPLUS 
DN 142:204399 

TI Qualitative and quantitative analysis of clopidogrel bisulphate polymorphs 
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SO Acta Pharmaceutica (Zagreb, Croatia) (2004), 54(3), 193-204 
CODEN: ACPHEE; ISSN: 1330-0075 

PB Croatian Pharmaceutical Society 

DT Journal 

LA English 

AB This study deals with characterization and quantification of form 
I and form II of clopidogrel bisulfate (CLP), 

a selective and irreversible inhibitor of ADP-induced platelet 
aggregation. Thermal (DSC, TGA, HSM) , crystallog. (XRD) and spectroscopic 
(FTIR) methods were used for characterization. After characterization of 
active pharmaceutical ingredient (API), these techniques were further used 
for identification of the polymorphic form present in three marketed 
formulations (tablets) . FTIR method was successfully developed and 
validated for the quantification of form I in 
polymorph mixts. 

RE.CNT 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS RECORD 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L2 ANSWER 6 OF 7 CAPLUS COPYRIGHT 2008 ACS on STN 

AN 2003:950061 CAPLUS 
DN 140:8764 

TI Polymorphs of clopidogrel hydrogen sulfate 

IN Lif shitz-Liron, Revital; Kovalevski-Ishai, Eti; Wizel, Shlomit; 

Avhar-Maydan, Sharon; Lidor-Hadas, Rami 
PA Teva Pharmaceutical Industries, Ltd., Israel 

SO U.S. Pat. Appl. Publ., 31 pp., Cont . -in-part of U.S. Ser. No. 74,409. 

CODEN: USXXCO 
DT Patent 
LA English 
FAN.CNT 3 

PATENT NO. KIND DATE APPLICATION NO. DATE 

PI US 20030225129 Al 20031204 US 2003-339008 20030108 

US 7074928 B2 20060711 

US 20030114479 Al 20030619 US 2002-74409 20020212 

US 6767913 B2 20040727 



!003051362 




A2 




20030626 




WO 2002- 


■US40679 




20021218 


;003051362 




A3 




20030807 




















W: AE, 


AG, 


AL, 


AM, 


AT, 


AU, AZ, 


BA, 


BB, 


BG, 


BR, 


BY, 


BZ, 


CA, 


CH, 


CN, 


CO, 


CR, 


CU, 


CZ, 


DE, 


DK, DM, 


DZ, 


EC, 


EE, 


ES, 


FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 


IN, IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MA, 


MD, MG, 


MK, 


MN, 


MW, 


MX, 


MZ, 


NO, 


NZ, 


OM, 


PH, 


PL, 


PT, 


RO, 


RU, 


SC, 


SD, SE, 


SG, 


SK, 


SL, 


TJ, 


TM, 


TN, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


uz. 


vc. 


VN, YU, 


ZA, 


ZM, 


zw 














RW: GH, 


GM, 


KE, 


LS, 


MW, 


MZ, SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM, 


ZW, 


AM, 


AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM, AT, 


BE, 


BG, 


CH, 


CY, 


CZ, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


IE, 


IT, LU, 


MC, 


NL, 


PT, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 







PRAI US 2002-348182P P 20020111 

US 2002-74409 A2 20020212 

US 2002-359157P P 20020221 

WO 2002-US40679 A 20021218 

US 2001-342440P P 20011218 

US 2001-342351P P 20011221 

AB Provided are new crystalline Forms III, IV, V and VI of clopidogrel hydrogen 

sulfate and the amorphous form of clopidogrel hydrogen sulfate, as well as 

their pharmaceutical compns., and method of treatments with such compns. 

Also provided are novel processes for the preparation of clopidogrel hydrogen 

sulfate Form I, Form II, Form III, 

Form IV, Form V, Form VI and amorphous form. Clopidogrel base (4.27 g) 
was dissolved in Me Et ketone (MEK) (33.7 mL) . Eighty percent aqueous H2S04 
(1.03 mL) was added to the solution at 20°. The reaction mixture was 
heated to reflux temperature for 2 h and then the solution was cooled to room 
temperature 

and stirred at this temperature for addnl. 67 h during which a precipitate was 
formed. 

The white solid was collected by filtration, washed with MEK and dried at 
50° in a vacuum oven for 24 h to obtain 4.59 g (82%) of clopidogrel 
hydrogen sulfate crystal Form II. 
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AB Provided are new crystalline Forms III, IV, V and VI of clopidogrel hydrogen 
sulfate and the amorphous form of clopidogrel hydrogen sulfate, as well as 
their pharmaceutical compns . for inhibiting platelet aggregation. Also 
provided are novel processes for preparation of clopidogrel hydrogen sulfate 
Form I, Form II, Form III, Form IV, 

Form V, Form VI and amorphous form. For example, 5.31 g of clopidogrel 
base was dissolved in 41.9 mL of Et acetate, and 1.29 mL of 80% aqueous H2S04 
was added. The reaction mixture was heated and a massive precipitate was 
formed; 

the solution was cooled to room temperature, and white solid was collected by 
filtration, washed with Et acetate and dried to obtain 4.60 g (66%) 
clopidogrel hydrogen sulfate Form II. 



